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Dual stack optical data storage medium 

• , t^toadualstackopticaldatastoragemediumforrecording 
The invention relates to a audi biawjv v 

radiation beam entrance face, sard medium B 
10 layer stack 

Th»r.vt> ROM standard specification describes both a 
successful optical storage medl ^- 1 ^ D ^ e „ ^ disk (We C ; data 

^r 8 ^^-— medinrnwrnebiscomp— 
capacity = 8.5 GB). A write Furthermore, a double-sided 

— -2T*T Tv^rdeslribed.—leand/or 

numericalapertureofthe focused radiation beam. For this forma 

remitableCR^versionswillbemrroduced. n tihle recordable format (DVD+R) 

Formesingle-steckDTOCtype^acompafiblerecordabl t 

. r ♦mxrn+l^W^ have been defined. For the auaibiawv 

DVD ( W e C), a compatible dual-stack reeordable DVD(+R) 
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ROMstandard.becauseofthetam, ■ 

It is an object oim „ fttBBra oh which is compatible witn i 

let ROM version of said medium and J data ^ge medium accordmg 

Tbisobjactis^ya^s^^ ^^^^^ 1 

^^^ia-P^ded^^^^^^^, 

25 Idomyiaverwimp— ^^^o^-boabioto^ 
p^istbatanondus^bodes^toa^ nof 

dual stac k medium companbievntb^duMl y*( ^^e, because 

ofboth stacks oannotbe met anymo re .Asm ^ ^atibUity. B.g. an 

— sio.i.e.oo^babso.t^ fcl-MWWrf «.— 
to poxtantparame,eroftbetypeCDVDROM 
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. ^en 18% and30% f* each of the two layers. Consequently, the 
first ifArmabon layer closest torn sufficient reflection and low 

.sorpti .^^-^^S,.^^ 
road only layer, but cannotbe met forarewntablelayet.w 

restricted to dye layers. are writahle layer. The 

In an embodiment the second ^formation layer 

----- *-sr-— 
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Hfteewotog^oe CFWD)fo r the objective to 

toyetanotherembod^entthetn fficeface and a third layer 
la y er 1 said J h^ 

10 — -rrs:= 
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thetypeofthefourthinformationlayer. k tical data storage 

^isUrnite, e.^-OB.or^r.^^ s 

median is proposed. Theproposedmed,^ ^,^ 7.. 

^PDVD-KOM standard - d —^ drf ira , s ^ optieal daU storage — 
^incaaeo^t.ePVP-KOM^e^^ ^ rfe ^on la^e.* 

^ay consist of two write once — tt ^ o ^ tobetwe6 n the write once iayers, for 

accessedftonr^o^er sideoftheo.se. ^^.^^patibieentboditnentstne 

^caseoftbeduals^ ^ and a second substrate 

totandsecondr^ationbeamen.rancefacesa 

t-P- tivdy - , ^esecondradiationbeamentrancefaceisinthenrst 

ta aspecial entbodunent the secondr ^ ^ ^ separate 

combined DVD /BD. 
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5 

t .he second radiation beam entrance face is in a second 
m-therentbodnnen the „ feoe is ^ a ^ protective cover 

lay er separate flomthe first ^ ^^J ge medium . At least the first aubstrate is 

Wing the first substrate to the second subset. ^ ^ ^ jjvd-ROM 

Foranopficaidaustorage^ ^ * 
.0 specification^ effective reflection level of the stacks 

wavelength of approximately 655 nm. romMtible wit h. me dnal stack BD 

p„r an optical data storage nredxum compatible 

layer BD-RW and 0.12 to 0.24 for single-layer BD RW, 
« approximately 405 nm. compatible with the dnal stack 

^-^-^tme^lndsLisa.leastO.lSataradiationbeam 

^inventionwihbeelncidatedingreaterdetailwithreferencetofl.e 

atoragemedinm,— ; ^—^t of another embodiment of a ^kopti^ 

c^storagemedinmaccordingtotheinvention, mijodimenl of a double sided dual- 
pig 3 shows a schematic layout of an embodnnent 

Fig 4 shows a schematic layout of another emooa 
dual-stack optical datastorage medium accordingto tire invention. 
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bem29 :tr-— K^^a^^ 

ta w«h on at least one side of the ft* -*-» Kond irfo^on lay* 6. The 



stack 2 and ttie sew u» 



.aeortheftat^stae^a.d^o^^^^, 
15 taO^^^^r^L-i- evapotation-Asenu—ent 

o^.aftstdie^claye.tnadeo^J eofaptee ^ g e 
^aaddepositedhysput^a^ aving a*ic to essof IZ^anddepos^hy 

^ 1 no -nm and deposited oy sput » ..went the second 

v,«vine a thickness of 1UU nm «m r present adjacenx xnc * 



FjrsUa3rerstack2j 

Reflection (Rl) = 20 - 2% 
Transmission (Tl) = 64.1% 



7 

Effective reflection fiom fils t layer stack 2: = Rl = 20.2% 
SecondlayeLStacki: 

Reflection (R2) = 49.1% k 5 . =T i x Tl xRl = 20.2% 

18%<R <30% - 

* • ™^ium 30 for recording and reading 

10 ^ofafocusedrafliatio ^--'^^rna.atraaaparer.rcover.yer 
JOtbroughafiratradiatio^bearrren^^ a ^ tafomatio n layer 

lc .Oaafirst substrate laispresentafcst layer ata e ^ layer stack 2 ia 

Ccve.layerleU^c-UVe^e^— 

0.02) having a thickness of 50nm.1hep gn> 5 . k = 0 .0), not drawn, both 

^vingathickness of 20 nnr, are present between* ^ l£ . ^ layets are 
25 •ayer4andbe^eenfl 1 efirst i n fi >nnation^3 ^^^eresinannhasa 

fltst dielectiielayern.ade of M /St02 (80^20 (n J h ^ e ^Te alloy 

second dielectric layer made of ZnS/St02 (8U . " = 0 08 - k = 2.1) having a thickness 
de^sitedbyapnttering.a.eflectiveUyer^o^ u ^ of ^ yoi „C„- 
of 120 «n and deposited by spnttenng. The first substrat 
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■ led With a servo pregroove or guide groove 
, ■ ■ „f 1100 wm and is provided vmn « 
1.58)andhasattoetoessofHOO(* 

pattemattheddeofibeseoond^^ ^^ationbeanr 
ThelistedoptiealparametersuandkareforX 
We^^reflecdona.d— onare. 

girstlayeLStock2l 
Reflection (RD^ 15% 

Tra nsxnission(Tl) = 65% _ M _ 15 % _____ 

Effective reflection WirsU^ 



— - 

standard: 12%<R< 24% - 
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*• ! storage medium 30 is shown 

U^etodiayeratac^ispres^a^on^ ^ ^ teyer 9 is presen 

ealdesig.onbothsidesWed.oget.er.y 

coupUnglayernwrdchmaybeaPSAwr ^o.thethictaessoftb 
3 ^essoftbesubs.rateslaa.d band^J ^^of*..-*-*"* 
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— — •— — — " 

and 9 may constitute an u v o 

pregroove. _ „ fxr \= 655 nm are: 

Thec.lculatedreflectionandttansnuss.onforX 

W Reflection (Rl) = 20.2% 

Transmission (Tl) = 64.1% =Rl _ 2 0.2% 

B^tiveraaectionn.mtirato^^-c^o^- 

Sseondji^kSa^^ 

Reflection <R2) = 49.1% w . xX1 xR l -20.2% 

20 29 enters me medium 30 through a tat-** ^ a 

parent cove, layer la On a first sobstraKl -pr omationlayer 6. 

M than the second tayer stack 5. A tat tr P s ^ ^ ^ ^ ^ 

and the second informafon layer 5 ts a rewnt 

30 ^stao.c.rapris^afirstnrforraanon ^ ^.edbyspineoatingor 
layer 4 and between the first information layer an 
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W 10 1 

w „4ismadeofanUVc»rableresinandhasa 

aepositedbye.g.sputtcnng.Thespaccla^ te ^ ^spaxent ^acer Uycr 4 

^ideofthetranspar oUn = 2.2, havmg a ttoclmess of 50 rnn and 

; depoaitedbyspnttenng.arewntaMare.o^ :S ^^depositedbysputterhrg-a 
(c ^Une:n- 1 .5 ;k = 3. 5 )bav 1 ngatoc^ 
llddi^oUy^adeofZnS/^^OK 

depositedbyspntteri^arefl^^ 

gn.ovepatt^^esideof^sacond^ ftom „ rfa tion beam entrance face 

oncclayaranda^table^.sa.d^ kl0 ,^ as econd 

typ e of the third information layer 8 is drffer fe ^ 22 „ m a 
UAaeoondaubsbatetbispreaent.Tbas^nd— u , |lM ,- tt 

eorrespond.mu^mntandls.totbed,™ ^ ^together by^ownmeana. Snbstrate la 

^efetrfoptioalpararnetersnandicarefor 
wa velength.There fl eotionand— .onare. 

B^UsyeraadO^^ 
Reflection (R0 = 15% 

Transmission (Tl)» 65% _ 1J% 

Effeotiverefleetionftom first layer staolc2 or 7. 

gsspsdl^y^t^^ 

Reflection <K2) = 29% T1 x R1 = 12% 

Effectiverefiectionfromsecondlayerstac^orlO. 
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The effective reflection of all stacks 

standard: 12%<R<24%. ^^entioned embodiment Urates rather than 

"^"-^^tLartwrnbeahletodesignn^yalternaUve 

inaclahn.Theword^or an precedmg ^ ^ ^ — y 

CSS=i h - " 

ofa^usedradiaflonbe^isd^b^^^^^^^^^^ 
radianonbeam entrance face. The mem ^formation layer, a second 

layersUcK— ingaseeondntfornratiorU^ ^ fiBtlayerstaok ispresentata 



25 third and fourth layer stack. 
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CLAIMS: 



*• fhr recording and reading by means 
Adualstaxkopticaldatastoragern^for 

substrate: fe t information layer, 

layer and a rewritable layer, » 

the typeof second information layer. 

" , 4 — -- — — —«—■—*■ 

from the first substrate. 

a «-r =rr=r^" 

3 whereinthemediurntethereornpnsesa.eoondr 

afonrthiayerstaofcconrp^a lelayer>saidttl ird 
^npoonsiatingofareadomyiayer.awrrteoneelay 
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, JLecondradiationbeamentrancefacethan 

TV****-**""-*-** 

fcefourthlayerstack, ^ tod layer stack 

a second transparent spacer laye iffwent fto m me type of the 

^erstaCandtcat.etypeoftceddrd^c— ,ay 

5 fourth information layer. 
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. medium as claimed in any one of claims 1 , 2, 
A— Uis^castO.lSataradiation.eam 
4or7 ,«nerein the effective renecuon level of 

W avelengmofapproximately655nm. 

i wrt many one of claims 3, 6 



Iv'elengfhof approximately 405 nm. 



third and fourth stack is at least u.i 
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ABSTRACT: 



«tium (30) for recording and readingby 

^Thefet^^M^isp^tatapo ^ layer (3) „ one 

sel ec,ed 6cm ft. S-P of ^ . <* * » , h6 ^ of types eonsisttag of a read 

15 tedaodfoorftlayetstaoM^lO)- 



Fig. 3 
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